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Description 
Title of the Invention 

Reproduction Apparatus. Reproduction Processing Circuit, 
Reproduction Method. Reproduction Program, and 
Computer -readable Record Medium with Reproduction Program 

Technical Field 

The present invention is an optical disk apparatus, 
typically, such as a DVD and a CD-ROM, or other than this, 
a reproduction apparatus which reproduces audio information 
or another kind of information, for example , image information 
or video information, which is recorded using an electrical 
or magnetic phenomenon . It relates to a reproduction apparatus . 
a reproduction processing circuit, a reproduction method, 
a reproduction program, and a computer-readable record medium 
where a reproduction program is recorded, which are capable 
of preventing a concurrent reproduction from being interfered 
with because of a constraint on a head's seek time or the 
like, or a simultaneous reproduction from being affected 
because the seek time becomes longer by executing a retry 
after a seek error or the like, in the case where the part 
where image information is recorded is separated from the 
part where audio information is recorded. 
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A conventional reproduction apparatus which is capable 
of reading and reproducing audio information and image 
information concurrently from a record medium where the audio 
information and the image information are recorded, is 
described, for example, in the following Patent Document 
1 or Patent Document 2 . 

Fig. 3 is a block diagram, showing the configuration 
of the main part of a conventional optical-disk simultaneous 
reproduction apparatus 900. In an optical-disk medium 901, 
audio data and image data are recorded, and such data is 
read by an optical pick-up 915. 

The optical pick-up 915 is attached, for example, to 
an optical head (not shown) which executes a scan on the 
optical-disk medium 901. In order to read necessary audio 
data and image data, it moves, together with the optical 
head, on the optical-disk medium 901. 

In terms of the audio data and the image data read 
by the optical pick-up 915 , an audio -and- image decision section 
902 distinguishes between the audio data and the image data. 
The audio data distinguished by the audio-and-image decision 
section 902 is switched by an audio switch section 903. Then, 
it is alternately stored in an audio storage section 904 
and an audio storage section 905. On the other hand, the 
image data distinguished by the audio-and-image decision 
section 902 is switched by an image switch section 908. Then, 
it is alternately sent to an image expansion section 909 
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and an image expansion section 912. 

In the image expansion section 909 or the image expansion 
section 912, for example, the image data compressed in a 
compression format such as a JPEG is restored to the initial 
image data which can be displayed. Then, it is stored in 
an image storage section 910 or an image storage section 
913. 

The audio data stored in the audio storage section 
904 or the audio storage section 905 is alternately switched 
by an audio switch section 906. Then, it is alternately 
outputted, respectively, by an audio output section 907. 
When the audio data is stored in the audio storage section 
904 by the switch of the audio switch section 903, the audio 
data already stored in the audio storage section 905 by the 
switch of the audio switch section 906 is outputted from 
the audio output section 907. 

In contrast, when the audio data is stored in the audio 
storage section 905 by the switch of the audio switch section 
903, the audio data already stored in the audio storage section 
904 by the switch of the audio switch section 906 is outputted 
from the audio output section 907. Through such a switch, 
the audio data is continuously outputted without a break 
from the audio output section 907. 

Similarly, the image data stored in the image storage 
section 910 or the image storage section 913 is alternately 
switched by an image switch section 9 11 . Then, it is alternately 
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outputted, respectively, by an image output section 914. 
When the image data is stored in the image storage section 
910 by the switch of the image switch section 908, the image 
data already stored in the image storage section 913 by the 
switch of the image switch section 911 is outputted from 
the image output section 914. 

In contrast, when the image data is stored in the image 
storage section 913 by the switch of the image switch section 
908, the image data already stored in the image storage section 
910 by the switch of the image switch section 911 is outputted 
from the image output section 914. Through such a switch, 
the image data is also continuously outputted without a break 
from the image output section 914. 

These image data and audio data are, for example, 
static-image contents and audio contents that explain these 
image contents which are recorded in the single optical-disk 
medium 901. Hence, they need to be concurrently reproduced 
so as to synchronize in exact timing. This requires that 
both the image data and the audio data be continuously 
reproduced without a break. 

Fig. 4 is a timing chart, showing the reproduction 
at the normal time of the above described conventional 
optical-disk simultaneous reproduction apparatus 900. 

The optical pick-up 915 seeks for reading audio data. 
In Fig. 4, this period of time is denoted by "T921". After 
this, without specific notice, the period when each operation 
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is executed is designated by "T" and the following numeral. 
This "T" and the following three-digit number indicates the 
period when each operation is executed and the period' s length 
at the same time . 

Next, the optical pick-up 915 moves to a required place 
on the optical-disk medium 901 in the seek (T921). Then, 
it reads the audio data (T922). At this time, the audio data 
read from the optical-disk medium 901 is simultaneously stored 
through the audio switch section 903 in the audio storage 
section 904 (T922). 

The audio data stored in the audio storage section 
904 is outputted via the audio switch section 906 from the 
audio output section 907 (T951) . In the above described serial 
processing, the audio contents recorded in the optical-disk 
medium 901 are reproduced. 

Sequentially, the optical pick-up 915 seeks to a 
necessary position for reading image datafrom the optical-disk 
medium 901 (T923). Next, the optical pick-up 915 moves to 
a required place on the optical-disk medium 901 in a seek 
(T923). Then, it reads the image data (T924). This time is 
also the period (T924) for which the read image data is 
simultaneously written through the image switch section 908 
in the image expansion section 909. 

In the image expansion section 909, the written image 
data is expanded (T929). Then, the expanded image data is 
stored in the image storage section 910. Herein, as described 
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above, the expansion of image data means, for example, that 
the image data compressed in such a format as a JPEG is restored 
to the initial image data which can be displayed. The image 
data stored in the image storage section 910 is outputted 
via the image switch section 911 from the image output section 
914 (T952). In the above described serial processing, the 
image contents recorded in the optical-disk medium 901 are 
reproduced . 

After finishing reading the image data (T924), the 
optical pick-up 915 seeks to the position on the optical-disk 
medium 901 which is necessary for reading the next audio 
data (T925) . Through this seek, the optical pick-up 915 moves 
to the position on the optical-disk medium 901 which is 
necessary for reading the next audio data. Then, it reads 
the next audio data from this optical-disk medium 901 (T926) . 

At this time, the audio data read from the optical-disk 
medium 901 is simultaneously stored via the audio switch 
section 903, this time, in the audio storage section 905 
different from the preceding one (T926). In this way, the 
preparation is completed for outputting the audio data stored 
in the audio storage section 905 from the audio output section 
907. 

At this time, the reproduction of the preceding audio 
data stored in the audio storage section 90 4 is not yet completed . 
This produces a certain spare time (T941). After this spare 
time (T941) has elapsed, the audio data stored in the audio 
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storage section 905 is outputted via the audio switch section 
906 from the audio output section 907 (T953). This state 
is expressed by the following formula (1). 

T9 51- (T9 23 + T9 2 4 + T9 2 5+T9 26 )=T941>0- • ( 1) 

The seek time (T923) for reading image data, the period 
(T924) for reading the image data, the seek period (T925) 
for reading the next audio data and the period (T926) for 
reading the next audio data are summed up. This total period 
is the period of time required from the time when the audio 
data stored in the audio storage section 904 is read to the 
time when the next audio data stored in the audio storage 
section 905 is read. 

The period of time required from the time when the 
audio data stored in the audio storage section 904 is read 
to the time when the next audio data stored in the audio 
storage section 905 is read is subtracted from the period 
(T951) for reproducing the audio data stored in the audio 
storage section 904. This period is the spare time (T941). 
As long as this value is plus, the audio data can be normally 
reproduced continuously and without a break. 

After the next audio data stored in the audio storage 
section 905 has been read (T926), the optical pick-up 915 
seeks for reading the next image data (T927) . Then, the optical 
pick-up 915 seeks to a necessary position for reading the 
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next image data. Sequentially, it reads the next image data 
from the optical-disk medium 901 (T928). 

The image data read from the optical-disk medium 901 
by the optical pick-up 915 is written, this time, in the 
image expansion section 912 different from the preceding 
one, by the switching of the image switch section 908 (T928) . 
The image data written in the image expansion section 912 
is expanded in the image expansion section 912. Then, it 
is restored to the initial data format which can be displayed 
and is stored in the image storage section 913 (T930). In 
this way, the preparation is completed for outputting it 
from the image output section 914. 

However, at this time, the reproduction of the preceding 
image data stored in the image storage section 910 is not 
yet completed (T952) . Hence, also in terms of the image data's 
reproduction, a spare time (T942) is produced. After the 
reproduction of the preceding image data stored in the image 
storage section 910 has been completed (T952) , the next image 
data stored in the image storage section 913 starts to be 
reproduced (T954) . 

As described so far, in terms of the storage sections 
for audio of the audio storage section 904 and the audio 
storage section 905 and the storage sections for images of 
the image storage section 910 and the image storage section 
913, two sets are prepared, respectively. Then, switching 
is executed to each of them and is repeatedly used alternately. 
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In addition, the audio data and the image data can be 
concurrently reproduced continuously and without a break, 
as long as each period when audio data and image data are 
written and read always has a spare period. 

Patent Document 1: Japanese Patent Laid-Open No. 
11-238318 specification 

Patent Document 2: published Japanese translation of 
PCT international publication for patent applications No. 
2001-507471 specification 

Disclosure of the Invention 

In this conventional optical-disk simultaneous 
reproduction apparatus 900, image data and audio data are 
reproduced in the following way . They are read, not concurrently 
in reality, but alternately from a different position on 
the optical-disk medium 901 by the optical pick-up 915. 

In other words, the storage of audio data in the audio 
storage section 904 and the audio storage section 905 for 
audio-data storage, and the storage of image data in the 
image storage section 910 and the image storage section 913 
for image-data storage, are alternately used. Thereby, it 
looks as if the audio data and the image data were concurrently 
read. This makes it possible to reproduce the audio data 
and the image data simultaneously and in parallel. 

However, as can be seen from the above explanation, 
this processing can be executed only on the precondition 
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that the spare time (T941) and the spare time (T942) can 
be secured. For example, the positions on the optical-disk 
medium 901 in which audio data and image data to be concurrently 
read are recorded may be away from each other, like the fact 
that one is located at its outer circumferential part and 
the other is located at the inner circumferential part. Or, 
even if they are not separate so far, when a seek error is 
made because of some cause or other and a seek retry is executed, 
the time taken for such a seek may be longer. In these cases, 
the above described spare time cannot be secured. 

Fig. 5 and Fig. 6 show an example of this state. Fig. 
5 is an illustration, showing the position in which audio 
data is recorded and the position in which image data is 
recorded in an optical-disk medium. As shown in Fig. 5, audio 
data is recorded in an inner circumferential part 901a of 
a record area (i.e. , a hatched area of Fig . 5 ) of the optical -disk 
medium 901 and image data is recorded in an outer 
circumferential part 901b. This lengthens the seek time (T923 
of Fig . 4 ) when the optical pick-up 915 moves from the recording 
position of audio data to the recording position of image 
data and the seek time (T925 of Fig. 4) when the optical 
pick-up 915 moves from the recording position of image data 
to the recording position of audio data. Hence, the spare 
time (T941 of Fig. 4) may not be secured. 

Fig. 6 is a timing chart, showing the reproduction 
at an abnormal time of the above described conventional 
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optical-disk simultaneous reproduction apparatus 900. The 
reproduction timing chart at an abnormal time in the 
conventional optical -disk simultaneous reproduction 
apparatus 900 shown in Fig . 6 is different from the reproduction 
timing chart at the normal time in the conventional optical-disk 
simultaneous reproduction apparatus 900 shown in Fig. 4, 
only in the following point. It is the seek time (T925) for 
the next audio-data reading which follows the image-data 
reading (T924) . 

In the reproduction timing chart at an abnormal time 
in the conventional optical-disk simultaneous reproduction 
apparatus 900 shown in Fig. 6, the next seek time (T925) 
for reading the audio data is longer. Thus, before the next 
audio-data reading is completed (T926), the preceding 
audio-data reproduction period (T951) comes to an end. This 
produces a period of time (T943) for which the audio data 
is broken. This state is expressed by the following formula 
(2) . 

T951- (T923+T92 4+T925+T926)=-T943<0 ••• ( 2 ) 

The seek time (T923) for reading image data, the period 
(T924) for reading the image data, the next seek period (T925) 
for reading the audio data and the period (T926) for reading 
the next audio data are summed up. This total period is the 
period of time required from the time when the audio data 
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stored in the audio storage section 904 is read to the time 
when the next audio data stored in the audio storage section 
905 is read. 

The period of time required from the time when the 
audio data stored in the audio storage section 904 is read 
to the time when the next audio data stored in the audio 
storage section 905 is read is subtracted from the period 
(T951) for reproducing the audio data stored in the audio 
storage section 904. This period is the spare time (T943). 
At this time when the abnormality takes place, the seek period 
(T925) is too long, thus making this value minus. 

As a result, the audio data cannot be reproduced 
continuously and without a break. This produces the period 
of time (T943) for which the audio data is broken. As one 
of the measures to evade this situation, it can be considered 
that the storage capacity is increased of the audio storage 
section 904 and the audio storage section 905 for audio-data 
storage and the image storage section 910 and the image storage 
section 913 for image-data storage. 

However, a storage capacity always needs to be secured 
in advance which is large enough to guarantee that audio 
data is certainly concurrently reproduced with its audio 
unbroken. In order to do this, a storing means with a great 
capacity which is not used in an ordinary condition always 
has to be prepared for an abnormal occasion. It is unclear 
when such an abnormal occasion will occur, and thus, this 
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measure is extremely inefficient. 

In order to resolve the above described disadvantages, 
it is an object of the present invention to provide a 
reproduction apparatus, a reproduction processing circuit, 
a reproduction method, a reproduction program, and a 
computer-readable record medium where a reproduction program 
is recorded, which are capable of reproducing audio data 
continuously and unbrokenly, without increasing the storage 
capacity of a storing means. 

A reproduction apparatus according to the present 
invention which reads and reproduces audio information and 
another kind of information from a record medium where the 
audio information and another kind of information are recorded, 
characterized in that: the reproduction apparatus includes 
a reading means for reading the audio information from the 
record medium, and reading, from the record medium, another 
kind of information recorded in a different position from 
the position of the audio information, a capacity- lowering 
means for lowering the capacity of the audio information 
read by the reading means, an audio storing means for storing 
the audio information whose capacity is lowered by the 
capacity-lowering means, an audio reproducing means for 
reproducing the audio information stored in the audio storing 
means, an another-kind-of -information storing means for 
storing another kind of information read by the reading means, 
and an another-kind-of -information reproducing means for 
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reproducing another kind of information stored in the 
another-kind-of -information storing means; the audio 
information includes first audio information, and second 
audio information which is continuously reproduced after 
the first audio information; and the capacity- lowering means 
lowers the capacity of the first audio information read by 
the reading means, so that the reading of the second audio 
information is completed before the reproduction of the first 
audio information is completed, for the period of time when 
another kind of information is reproduced by the 
another-kind-of -information reproducing means . 

According to this configuration, audio information 
is read from a record medium, another kind of information 
recorded in a different position from the position of the 
audio information is read from the record medium, and the 
capacity of the read audio information is lowered. Then, 
the audio information whose capacity has been lowered is 
stored, and the stored audio information is reproduced . Further, 
another kind of information which has been read is stored, 
and another kind of information which has been stored is 
reproduced. The audio information includes first audio 
information and second audio information which is continuously 
reproduced after the first audio information. The second 
audio information is continuously reproduced after the 
reproduction of the first audio information has been completed. 
Then, the capacity of the first audio information is lowered. 
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so that the reading of the second audio information is completed 
before the reproduction of the first audio information is 
completed, for the period of time when another kind of 
information is reproduced. 

Accordingly, the capacity of the first audio information 
is lowered and stored, so that the reading of the second 
audio information is completed before the reproduction of 
the first audio information is completed. Therefore, the 
time for reproducing the audio information can be extended 
without increasing the storage capacity of a storing means. 
Hence, even if a certain time is taken to read the next audio 
information or another kind of information, a plurality of 
pieces of audio information can be reproduced continuously 
and unbrokenly. 

According to the present invention, audio information 
and another kind of information are read from a record medium 
in which the audio information and another kind of information 
are stored. Then, the capacity of the read audio information 
is lowered, and it is temporarily stored in an audio storing 
means. Therefore, a large quantity of audio information can 
be stored, as if the storage capacity of the audio storing 
means had been substantially greater. Even if a long time 
is taken to read the audio because of some cause or other, 
the omission of the audio information or the like can be 
prevented from producing a silent state. This helps reproduce 
the audio contents continuously and synchronously with another 
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kind of information. 

The objects, characteristics and advantages of the 
present invention will be more obvious in the following detailed 
description and attached drawings. 

Brief Description of the Drawings 

Fig. 1 is a block diagram, showing the configuration 
of the main part of an optical-disk simultaneous reproduction 
apparatus according to an embodiment of the present invention. 

Fig. 2 is a timing chart, showing an example of the 
reproduction of the optical-disk simultaneous reproduction 
apparatus shown in Fig. 1. 

Fig. 3 is a block diagram, showing the configuration 
of the main part of a conventional optical-disk simultaneous 
reproduction apparatus . 

Fig. 4 is a timing chart, showing the reproduction 
at the normal time of the conventional optical-disk 
simultaneous reproduction apparatus . 

Fig. 5 is an illustration, showing the position in 
which audio data is recorded and the position in which image 
data is recorded in an optical-disk medium. 

Fig. 6 is a timing chart, showing the reproduction 
at an abnormal time of the conventional optical-disk 
simultaneous reproduction apparatus . 

Best Mode for Implementing the Invention 
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Hereinafter, a reproduction apparatus according to 
an embodiment of the present invention will be described 
with reference to the attached drawings. 

Fig. 1 is a block diagram, showing the configuration 
of the main part of the optical-disk simultaneous reproduction 
apparatus according to the embodiment of the present invention . 
An optical-disk simultaneous reproduction apparatus 100 shown 
in Fig. 1 can compress audio data read from an optical-disk 
medium 120 and store it in a first audio storage section 
105 and a second audio storage section 108. 

In this embodiment, the optical-disk simultaneous 
reproduction apparatus 100 is described as an example of 
the reproduction apparatus. However, the reproduction 
apparatus according to the present invention is not limited 
to the optical-disk simultaneous reproduction apparatus 100. 
Any equipment may be applied, as long as information can 
be recorded and/or reproduced using optical, magnetic, 
electrical, physical, chemical and other various phenomena 
and a combination of some of these phenomena, such as a DVD 
reproduction apparatus, a DVD recording reproduction 
apparatus, a CD-R/ROM reproduction apparatus, an HDD and 
an MO. 

The optical-disk simultaneous reproduction apparatus 
100 shown in Fig. 1 is configured by: an optical pick-up 
101; an audio-and- image decision section 102; an input-audio 
switch section 103; a first audio compression section 104; 
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a first audio storage section 105; a first audio expansion 
section 106; a second audio compression section 107; a second 
audio storage section 108; a second audio expansion section 
109; an output-audio switch section 110; an audio output 
section 111; an input-image switch section 112; a first image 
expansion section 113; a first image storage section 114; 
a second image expansion section 115; a second image storage 
section 116; an output-image switch section 117; and an image 
output section 118. 

A reproduction processing circuit 130 shown by a broken 
line in Fig. 1 is formed by: the audio-and-image decision 
section 102; the input-audio switch section 103; the first 
audio compression section 104; the first audio expansion 
section 106; the second audio compression section 107; the 
second audio expansion section 109; and the output-audio 
switch section 110. 

In an optical-disk medium 120, audio information 
(hereinafter, also referred to as audio data) and image 
information (hereinafter, also referred to as image data) 
are recorded in advance. Incidentally, in this embodiment, 
audio information and image information are illustrated as 
the information recorded in this optical-disk medium 120. 
However, the present invention is not limited especially 
to this. The information recorded in the optical-disk medium 
120 may also be any information except these, for example, 
another piece of audio information, video information, text 
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information, or any information other than these. 

The optical-disk medium 120 is a disk-shaped rotary 
record medium in which information is recorded and/or 
reproduced, as described above, using optical, magnetic, 
electrical, physical, chemical and other various phenomena 
and a combination of some of these phenomena. However, the 
record medium where audio information and image information 
are recorded according to the present invention is not 
necessarily limited to this one. In other words, any media 
may also be used as the optical-disk medium 120, as long 
as information can be recorded and/or reproduced using such 
various phenomena as described above and a certain time can 
betaken for its reproduction . Herein, the optical-disk medium 
120 is rotated by a rotating means such as a spindle motor 
( not shown ) . 

The optical pick-up 101 reads audio information and 
image information from the optical -disk medium 120 . The optical 
pick-up 101 is mounted in an optical head for reading the 
audio information and the image information stored in this 
optical-disk medium 120. It scans on the optical-disk medium 
120 and moves to a position in which necessary data is stored 
to read the data. 

Incidentally, the optical pick-up 101 is used as an 
example of the reading means for reading audio information 
and image information from a record medium according to the 
present invention. However, it is not necessarily limited 
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to this optical pick-up 101. Anything may also be used, as 
long as it can read recorded information using the above 
described various phenomena and take a certain time to read 
it . 

In the optical-disk simultaneous reproduction 
apparatus 100 shown in Fig, 1, the audio information and 
the image information stored in this optical-disk medium 
120 are read by the optical pick-up 101. The audio-and-image 
decision section 102 decides which the data read by the optical 
pick-up 101 is, audio data or image data. Besides, the 
audio-and-image decision section 102 outputs parameter 
information necessary for the extrapolation of the audio 
data compressed by the first audio compression section 104 
and the second audio compression section 107 to the first 
audio expansion section 106 and the second audio expansion 
section 109. 

The audio data distinguished by the audio-and-image 
decision section 102 is switched by the input-audio switch 
section 103. Then, it is alternately inputted in the first 
audio compression section 104 and the second audio compression 
section 107. If the audio data is stored in the second audio 
storage section 108 or if the audio data is not stored in 
either of the first audio storage section 105 and the second 
audio storage section 108, the input-audio switch section 
103 outputs the audio data to the first audio compression 
section 104. If the audio data is stored in the first audio 
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storage section 105, it outputs the audio data to the second 
audio compression section 107. 

In the first audio compression section 104 and the 
second audio compression section 107, the compression 
necessary for the inputted audio data is executed, in other 
words, the audio data's capacity is lowered. In order to 
lower the audio data's capacity, various methods can be used. 

Hereinafter, audio-data capacity-lowering methods 
will be specifically described. In one of the audio-data 
capacity-lowering methods, when audio data is subjected to 
a pulse-code modulation, its sampling frequency is lowered. 
In the concrete, the first audio compression section 104 
and the second audio compression section 107 lower the sampling 
frequency of the audio information read by the optical pick-up 
101. 

For example, if the storage capacity of the first audio 
storage section 105 and the second audio storage section 
108 for storing the audio data is fixed, the capacity of 
the audio data which can be stored in each audio storage 
section varies in inverse proportion to the sampling frequency 
of the audio data. Specifically, the higher the sampling 
frequency becomes, the less the audio-data capacity storable 
in each audio storage section becomes. In contrast, the lower 
the sampling frequency becomes, the greater the audio-data 
capacity storable in each audio storage section becomes. 

For example, let's assume that the sampling frequency 
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of the initial audio data recorded in the optical-disk medium 
120 is 44 . 1 kHz . If this initial audio data ' s sampling frequency 
is converted to 36 kHz, then for example, the audio data 
which has a capacity 44.1/36^1.34 times as great can be stored, 
even though the storage capacity of the first audio storage 
section 105 and the second audio storage section 108 is fixed. 

Incidentally, if the sampling frequency is lowered, 
the sound quality outputted from the audio output section 
111 can also be deteriorated. However, the fact that the 
audio is broken, as is often the case with the conventional 
optical-disk simultaneous reproduction apparatus 900, can 
be prevented from taking place . This helps produce a relatively 
desirable result . 

In addition, the first audio compression section 104 
and the second audio compression section 107 not only lower 
the audio information read by the optical pick-up 101 simply 
to a certain uniform sampling frequency, but also may also 
detect a silent interval included in the audio information 
and further lower the sampling frequency in this silent 
interval . 

Or, the first audio compression section 104 and the 
second audio compression section 107 may also detect a voiceless 
interval included in the audio information read by the optical 
pick-up 101 and further lower the sampling frequency in this 
voiceless interval. This voiceless interval is equivalent, 
for example, if the initial audio data is a tune which is 
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accompanied with a vocal, to an interlude interval which 
includes only an accompaniment, not the vocal. For example, 
if the initial audio data is a conference record or a 
conversation record, it is equivalent to an interval in which 
not its substantial conversation or conference but the 
surrounding noise is only recorded. Herein, the first audio 
compression section 104 and the second audio compression 
section 107 detect a voiceless interval by extracting an 
interval where only people's voices are recorded. 

Or, the operation of the first audio compression section 
104 and the second audio compression section 107 is not 
necessarily limited to such a silent interval. They may also 
detect an interlude interval, a prelude interval, or the 
like, and then, lower the sampling frequency in the interlude 
interval, the prelude interval, or the like. Further, the 
operation of the first audio compression section 104 and 
the second audio compression section 107 is not necessarily 
limited to a completely silent interval. They may also detect 
an interval where the sound volume is lower, and then lower 
the sampling frequency in this interval. Still further, the 
first audio compression section 104 and the second audio 
compression section 107 may also lower the sampling frequency 
step by step as the sound volume is lower. 

Incidentally, if the sampling frequency is lowered, 
the sound quality can be degraded. However, in the above 
described silent interval, voiceless interval, interlude 
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interval, prelude interval and the like, even if the sound 
quality is degraded, a relatively slight harmful effect is 
only produced. Hence, if these intervals are detected, the 
sampling frequency can be set far lower. 

Moreover, in this embodiment, the sampling frequency 
of the whole audio data is lowered, and further, the sampling 
frequency of the audio data is lowered in the silent interval, 
the voiceless interval , the interlude interval and the prelude 
interval. However, the present invention is not limited 
especially to this. The sampling frequency of the audio data 
is only lowered in the silent interval , the voiceless interval , 
the interlude interval and the prelude interval. Then, the 
audio data in the intervals other than the silent interval, 
the voiceless interval, the interlude interval and the prelude 
interval may also be stored with kept intact. 

Further, the operation of the first audio compression 
section 104 and the second audio compression section 107 
may also vary the capacity-lowering ratio according to the 
sound volume of the audio information read by the optical 
pick-up 101. In this case, the capacity- lowering ratio is 
changed according to the sound volume of the audio information 
read by the optical pick-up 101. Therefore, if the sound 
volume of the audio information is less than a predetermined 
value, the capacity-lowering ratio is raised. In contrast, 
if the sound volume of the audio information is equal to, 
or more than, the predetermined value, then the 
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capacity-lowering ratio is lowered. This allows a user to 
reproduce the audio information without feeling that something 
is wrong. 

Still further, the operation of the first audio 
compression section 104 and the second audio compression 
section 107 may also vary the capacity-lowering ratio according 
to at least either of the quantity of a change in the sound 
pitch and the quantity of a change in the sound loudness 
of the audio information read by the optical pick-up 101. 
In this case, the capacity- lowering ratio is changed according 
to at least either of the quantity of a change in the sound 
pitch and the quantity of a change in the sound loudness 
of the audio information read by the optical pick-up 101. 
Therefore, if the quantity of a change in the sound pitch 
of the audio information is less than a predetermined value 
and if the quantity of a change in the sound loudness is 
less than a predetermined value, then the capacity- lowering 
ratio is made greater. In contrast, if the quantity of a 
change in the sound pitch of the audio information is equal 
to, or more than, the predetermined value and if the quantity 
of a change in the sound loudness is equal to, or more than, 
the predetermined value, then the capacity- lowering ratio 
is made smaller. This allows a user to reproduce the audio 
information without feeling that something is wrong. 

Or, in another method of the audio-data 
capacity-lowering methods, for example, when audio data 
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undergoes a pulse-code modulation , its quantization bit number 
is reduced. In the concrete, the first audio compression 
section 104 and the second audio compression section 107 
reduce the quantization bit number of the audio information 
read by the optical pick-up 101. 

For example, if the storage capacity of the first audio 
storage section 105 and the second audio storage section 
108 for storing the audio data is fixed, the capacity of 
the audio data which can be stored in each audio storage 
section is determined by the compression ratio of the audio 
data, specifically, how much the quantization bit number 
is reduced. 

For example, let's assume that the initial audio data 
recorded in the optical-disk medium 120 is quantized at 16 
bits. If this audio data is converted so as to be quantized 
at 12 bits or 8 bits, for example, in an segmented- line 
approximation method, then for example, the audio data which 
has a capacity 16/12^1.33 times or 16/8 = 2 times as great 
can be stored, even though the storage capacity of the first 
audio storage section 105 and the second audio storage section 
108 is fixed. 

In this case, the first audio compression section 104 
and the second audio compression section 107 not only reduce 
the audio information read by the optical pick-up 101 simply 
to a certain uniform quantization bit number, but also may 
also detect a silent interval included in the audio information 
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and further reduce the quantization bit number in this silent 
interval. Or, for example, they may also detect a voiceless 
interval and further reduce the quantization bit number in 
this voiceless interval. Further, the first audio compression 
section 104 and the second audio compression section 107 
may also detect an interlude interval and a prelude interval, 
or the like and reduce the quantization bit number in the 
interlude interval and the prelude interval. If the 
quantization bit number is reduced, the sound quality can 
be degraded. However, in these intervals, even if the sound 
quality is degraded, comparatively, that brings only a little 
harmful effect. This is similar to the above described case. 

Moreover, the first audio compression section 104 and 
the second audio compression section 107 may also switch 
the audio-data capacity- lowering method, for example, 
according to the contents of music to be reproduced. For 
example, if the audio contents are a piece of relatively 
fast- tempo music, the first audio compression section 104 
and the second audio compression section 107 reduce the 
quantization bit number without lowering the sampling 
frequency when the audio data is subjected to a pulse-code 
modulation. In contrast, if the audio contents are a piece 
of relatively slow- tempo music, the first audio compression 
section 104 and the second audio compression section 107 
lower the sampling frequency without reducing the quantization 
bit number when the audio data is subjected to a pulse-code 
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modulation. This tempo can be measured , for example, according 
to either or both of the quantity of a change in the sound 
pitch and the quantity of a change in the sound loudness. 

Or, further, the first audio compression section 104 
and the second audio compression section 107 may also switch 
the audio-data capacity- lowering method, for example, 
according to each part of the contents of a piece of music 
to be reproduced. For example, if a specific part of the 
contents of a piece of audio is a relatively fast- tempo part, 
the first audio compression section 104 and the second audio 
compression section 107 reduce the quantization bit number 
without lowering the sampling frequency when the audio data 
undergoes a pulse-code modulation. In contrast, if a specific 
part of the contents of the piece of audio is a relatively 
slow-tempo part, the first audio compression section 104 
and the second audio compression section 107 lower the sampling 
frequency without reducing the quantization bit number when 
the audio data undergoes a pulse-code modulation. 

Or, still further, as the audio-data capacity-lowering 
method, for example, for the contents of a piece of music 
to be reproduced, both a sampling-frequency lowering method 
and a quantization bit-number reducing method may also be 
applied. Then, the first audio compression section 104 and 
the second audio compression section 107 can change the ratio 
at which they are applied to each part of the contents of 
the piece of music to be reproduced. 
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For example. If a specific part of the contents of 
the piece of music is a relatively fast-tempo part, the first 
audio compression section 104 and the second audio compression 
section 107 do not lower the sampling frequency too much 
and lower it slightly- Then, they reduce the quantization 
bit number relatively greatly. In contrast, if a specific 
part of the contents of a piece of audio is a relatively 
slow- tempo part, the first audio compression section 104 
and the second audio compression section 107 do not reduce 
the quantization bit number too much and reduce it slightly. 
Then, they lower the sampling frequency relatively greatly. 

In addition, control is executed so that a part of 
the audio data undergoes some capacity lowering, and then, 
it is stored in the first audio storage section 105 or the 
second audio storage section 108. On the other hand, the 
other part of the audio data does not undergo capacity lowering . 
In this case, the first audio compression section 104 and 
the second audio compression section 107 can change the 
capacity- lowering ratio gradually on the boundary between 
the part of the audio data whose capacity is lowered and 
the part of the audio data whose capacity is not lowered. 
Incidentally, the capacity- lowering ratio represents the 
ratio of the capacity of audio information after its capacity 
is lowered to the capacity of the audio information before 
its capacity is lowered. 

Specifically, the first audio compression section 104 
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and the second audio compression section 107 raise the 
capacity-lowering ratio gradually from the part whose capacity 
is not lowered toward the part whose capacity is lowered. 
In contrast, they lower the capacity- lowering ratio gradually 
from the part whose capacity is lowered toward the part whose 
capacity is not lowered. In other words, if the capacity 
of a part of the audio data which has a sampling frequency 
of 44.1 kHz is lowered to be the audio data which has a sampling 
frequency of 36 kHz, the first audio compression section 
104 and the second audio compression section 107 lower the 
sampling frequency gradually, from 44.1 kHz to 36 kHz, from 
the part whose capacity is not lowered toward the part whose 
capacity is lowered. On the other hand, the first audio 
compression section 104 and the second audio compression 
section 107 increase the sampling frequency gradually, from 
36 kHz to 44.1 kHz, from the part whose capacity is lowered 
toward the part whose capacity is not lowered. 

Similarly, if the capacity of a part of the audio data 
which has a quantization bit number of 16 bits is lowered 
to be the audio data which has a quantization bit number 
of 8 bits, the first audio compression section 104 and the 
second audio compression section 107 reduce the quantization 
bit number gradually, from 16 bits to 8 bits, from the part 
whose capacity is not lowered toward the part whose capacity 
is lowered. On the other hand, the first audio compression 
section 104 and the second audio compression section 107 
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raise the quantization bit number gradually, from 8 bits 
to 16 bits, from the part whose capacity is lowered toward 
the part whose capacity is not lowered. 

If such control is executed, even though the capacity 
of audio data is lowered to degrade its audio quality, it 
is relatively hard for a viewer to notice this degradation. 

Hence, lowering the capacity of audio data gives 
advantages in that, as described later, a larger quantity 
of audio data is stored in the first audio storage section 
105 and the second audio storage section 108. Besides, as 
described later as well, the reproduction of audio data is 
prevented from being interrupted because the optical pick-up 
101 takes a long time to execute a seek. Hence, for example, 
there is a case where the recording position on the record 
medium of data to be next read by the optical pick-up 101 
is known, and the optical pick-up 101 's seek time is known 
in advance or is almost anticipated. In this case, each such 
audio-data capacity- lowering method as described above is 
chosen or combined, so that the audio data can be continuously 
reproduced without a break for the seek time. 

In this way, in order to reproduce the audio data 
continuously without a break for the seek time, the capacity 
of the audio data is lowered at a required minimum. This 
makes it possible to keep, at a minimum, the degradation 
of the audio quality of the contents of music or the like 
to be reproduced. 
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Moreover, the first audio compression section 104 and 
the second audio compression section 107 may also vary the 
capacity-lowering ratio of audio information read by the 
optical pick-up 101, based on the speed at which the optical 
pick-up 101 moves and scans on the optical-disk medium 120. 
In this case, the capacity-lowering ratio of audio information 
read by the optical pick-up 101 is changed based on the speed 
at which the optical pick-up 101 moves and scans on the 
optical-disk medium 120. Thus, if the speed at which the 
optical pick-up 101 moves and scans on the optical-disk medium 
120 is more than a predetermined value, it is stored at a 
first capacity-lowering ratio. On the other hand, if the 
speed at which the optical pick-up 101 moves and scans on 
the optical-disk medium 120 is equal to, or less than, the 
predetermined value, then the period becomes longer from 
the time when it completed the reading of the first audio 
information to the time when it has moved to the reading 
position of the second audio information. Thus, it is stored 
at a second capacity-lowering ratio which is higher than 
the first capacity-lowering ratio. Therefore, according to 
the speed at which the optical pick-up 101 moves and scans 
on the optical-disk medium 120, the audio information can 
be reproduced without a break. 

At this time, if the capacity- lowering ratio is set 
at zero, the audio information can be stored without lowering 
its capacity. Based upon the speed at which the optical pick-up 
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101 moves and scans on the optical-disk medium 120, the first 
audio compression section 104 and the second audio compression 
section 107 may also determine whether to lower the capacity 
of audio information read by the optical pick-up 101. 

Furthermore, the first audio compression section 104 
and the second audio compression section 107 may also vary 
the capacity-lowering ratio of audio information read by 
the optical pick-up 101, based on the storage capacity of 
the first audio storage section 105 and the second audio 
storage section 108. 

In this case, based on the storage capacity of the 
first audio storage section 105 and the second audio storage 
section 108, the capacity-lowering ratio of audio information 
read by the optical pick-up 101 is changed. For example, 
if the storage capacity of the first audio storage section 
105 and the second audio storage section 108 is more than 
a predetermined value, the audio information is stored at 
a first capacity-lowering ratio. On the other hand, if the 
storage capacity of the first audio storage section 105 and 
the second audio storage section 108 is equal to, or less 
than, the predetermined value , the audio information is stored 
at a second capacity- lowering ratio which is higher than 
the first capacity-lowering ratio. Therefore, if the storage 
capacity of the first audio storage section 105 and the second 
audio storage section 108 is large, it can be stored by lowering 
the capacity-lowering ratio. 
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At this time, if the capacity- lowering ratio is set 
at zero, the audio information can be stored without lowering 
its capacity. Based upon the storage capacity of the first 
audio storage section 105 and the second audio storage section 
108, the first audio compression section 104 and the second 
audio compression section 107 may also determine whether 
to lower the capacity of audio information read by the optical 
pick-up 101. 

In addition, the first audio compression section 104 
and the second audio compression section 107 may also vary 
the capacity-lowering ratio of audio information read by 
the optical pick-up 101, based on the speed at which the 
optical pick-up 101 moves and scans on the optical-disk medium 
120 and the storage capacity of the first audio storage section 
105 and the second audio storage section 108. 

In this case, based on the speed at which the optical 
pick-up 101 moves and scans on the optical-disk medium 120 
and the storage capacity of the first audio storage section 
105 and the second audio storage section 108, the 
capacity-lowering ratio of audio information read by the 
optical pick-up 101 is changed. For example, if the speed 
at which the optical pick-up 101 moves and scans on the 
optical-disk medium 120 is below a predetermined value and 
if the storage capacity of the first audio storage section 
105 and the second audio storage section 108 is above a 
predetermined value, then the audio information is stored 
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at a first capacity- lowering ratio. On the other hand, if 
the speed at which the optical pick-up 101 moves and scans 
on the optical-disk medium 120 is above the predetermined 
value and if the storage capacity of the first audio storage 
section 105 and the second audio storage section 108 is below 
the predetermined value, the audio information is stored 
at a second capacity-lowering ratio which is higher than 
the first capacity- lowering ratio. Therefore, even if the 
speed at which the optical pick-up 101 moves and scans on 
the optical-disk medium 120 is low, if the storage capacity 
of the first audio storage section 105 and the second audio 
storage section 108 is large, it can be stored by lowering 
the capacity-lowering ratio. 

At this time, if the capacity-lowering ratio is set 
at zero, the audio information can be stored without lowering 
its capacity. Based upon the speed at which the optical pick-up 
101 moves and scans on the optical-disk medium 120 and the 
storage capacity of the first audio storage section 105 and 
the second audio storage section 108, the first audio 
compression section 104 and the second audio compression 
section 107 may also determine whether to lower the capacity 
of audio information read by the optical pick-up 101. 

Still further, the first audio compression section 
104 and the second audio compression section 107 may also 
vary the capacity-lowering ratio of audio information read 
by the optical pick-up 101, based on the position on the 
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optical-disk medium 120 in which audio information is recorded 
and the position on the optical-disk medium 120 in which 
image information is recorded. 

In this case, based on the position on the optical-disk 
medium 120 in which audio information is recorded and the 
position on the optical-disk medium 120 in which image 
information is recorded, the capacity- lowering ratio of audio 
information read by the optical pick-up 101 is changed. 
Therefore, if the distance between the position on the 
optical-disk medium 120 in which audio information is recorded 
and the position on the optical-disk medium 120 in which 
image information is recorded is less than a predetermined 
value, the time becomes shorter at which the optical pick-up 
101 scans on the optical-disk medium 120. Then, it is stored 
at a first capacity-lowering ratio. On the other hand, if 
the distance between the position on the optical-disk medium 
120 in which audio information is recorded and the position 
on the optical-disk medium 120 in which image information 
is recorded is more than a predetermined value, the time 
becomes longer at which the optical pick-up 101 scans on 
the optical-disk medium 120. Then, it is stored at a second 
capacity-lowering ratio which is higher than the first 
capacity-lowering ratio . 

Accordingly, as the position on the optical-disk medium 
120 in which audio information is recorded goes farther away 
from the position on the optical-disk medium 120 in which 
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image information is recorded, the capacity-lowering ratio 
is heightened. In contrast , as the position on the optical-disk 
medium 120 in which audio information is recorded comes closer 
to the position on the optical-disk medium 120 in which image 
information is recorded, the capacity- lowering ratio is 
lowered. Thereby, if the optical pick-up 101 does not take 
time to move , it can be stored by lowering the capacity- lowering 
ratio. This helps restrain its sound quality from lowering. 

At this time, if the capacity- lowering ratio is set 
at zero, the audio information can be stored without lowering 
its capacity. Based upon the position on the optical-disk 
medium 120 in which audio information is recorded and the 
position on the optical-disk medium 120 in which image 
information is recorded, the first audio compression section 
104 and the second audio compression section 107 may also 
determine whether to lower the capacity of audio information 
read by the optical pick-up 101. 

The audio data whose capacity has been lowered, as 
described above, by the first audio compression section 104 
and the second audio compression section 107, is stored in 
the first audio storage section 105 and the second audio 
storage section 108, respectively. On the other hand, the 
image data distinguished by the audio-and-image decision 
section 102 is switched by the input-image switch section 
112. Then, it is alternately sent to the first image expansion 
section 113 and the second image expansion section 115. If 
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the image data is stored in the second image storage section 
116 or if the image data is not stored in either of the first 
image storage section 114 and the second image storage section 
116, the input-image switch section 112 outputs the image 
data to the first image expansion section 113. If the image 
data is stored in the first image storage section 114, it 
outputs the image data to the second image expansion section 
115 . 

In the first image expansion section 113 or the second 
image expansion section 115, for example, the image data 
compressed in a compression format such as a JPEG is restored 
to the initial image data which can be displayed. Then, it 
is stored in the first image storage section 114 or the second 
image storage section 116. 

The audio data stored in the first audio storage section 

105 or the second audio storage section 108 is restored to 
the former audio data by the first audio expansion section 

106 or the second audio expansion section 109. Incidentally, 
the first audio expansion section 106 and the second audio 
expansion section 109 expand the audio data compressed by 
the first audio compression section 104 and the second audio 
compression section 107, using parameter information which 
is outputted by the audio-and-image decision section 102. 

The audio data restored by the first audio expansion 
section 106 or the second audio expansion section 109 is 
alternately switched by the output-audio switch section 110. 
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Then, it is alternately outputted by the audio output section 
111, respectively. Specifically, the output-audio switch 
section 110 outputs the audio data expanded by the first 
audio expansion section 106 to the audio output section 111. 
Thereafter, it outputs the audio data expanded by the second 
audio expansion section 109 to the audio output section 111. 
Then, the output-audio switch section 110 outputs the audio 
data expanded by the second audio expansion section 109 to 
the audio output section 111. Thereafter, it outputs the 
audio data expanded by the first audio expansion section 
106 to the audio output section 111. 

The restoration of the audio data to its original state 
by the first audio expansion section 106 or the second audio 
expansion section 109 is executed, for example, by 
extrapolating using a linear extrapolation and an 
approximation accompanied with periodic fluctuations such 
as a trigonometric function. At this time, the degradation 
of audio is unavoidable to some degree, but the method of 
avoiding such degradation to the utmost has already been 
described earlier . 

Switching is executed by the input-audio switch section 
103, and thereby, the audio data is, for example, inputted 
in the first audio compression section 104 and stored in 
the first audio storage section 105. At this time, switching 
is executed by the output -audio switch section 110, and thereby , 
the audio data stored in the second audio storage section 
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108 is outputted from the audio output section 111. 

In contrast, switching is executed by the input-audio 
switch section 103 , and thereby, the audio data is , for example, 
inputted in the second audio compression section 107 and 
stored in the second audio storage section 108. At this time, 
switching is executed by the output-audio switch section 

110, and thereby, the audio data stored in the first audio 
storage section 105 is outputted from the audio output section 

111. These switching operations make it possible to output 
the audio data continuously and unbrokenly from the audio 
output section 111. 

In the same way, the image data stored in the first 
image storage section 114 or the second image storage section 
116 is alternately switched by the output-image switch section 
117. Then, it is alternately outputted by the image output 
section 118, respectively. Specifically, the output-image 
switch section 117 outputs the image data read from the first 
image storage section 114 to the image output section 118. 
Thereafter, it outputs the image data read from the second 
image storage section 116 to the image output section 118. 
Then, the output-image switch section 117 outputs the image 
data read from the second image storage section 116 to the 
image output section 118. Thereafter, it outputs the image 
data read from the first image storage section 114 to the 
image output section 118. 

When the image data is stored, for example, in the 
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first image storage section 114 through switching by the 
input-image switch section 112, the image data stored in 
the second image storage section 116 through switching by 
the output-image switch section 117 is outputted from the 
image output section 118. 

In contrast, when the image data is stored, for example, 
in the second image storage section 116 through switching 
by the input-image switch section 112, the image data stored 
in the first image storage section 114 through switching 
by the output-image switch section 117 is outputted from 
the image output section 118. These switching operations 
also make it possible to output the image data continuously 
and unbrokenly from the image output section 118. 

These image data and audio data are, for example, 
static-image contents and audio contents that explain these 
image contents which are recorded in the single optical-disk 
medium 901. Hence, they need to be concurrently reproduced 
so as to synchronize in exact timing. This requires that 
both the image data and the audio data be continuously 
reproduced without a break. 

Herein, in this embodiment, the optical pick-up 101 
corresponds to an example of the reading means; the first 
audio compression section 104 and the second audio compression 
section 107, to an example of the capacity-lowering means; 
the first audio storage section 105 and the second audio 
storage section 108, to an example of the audio storing means ; 
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the audio output section 111, to an example of the audio 
reproducing means; the first image storage section 114 and 
the second image storage section 116, to an example of the 
another-kind-of -information storing means; the image output 
section 118, to an example of the another-kind-of -information 
reproducing means; the audio-and-image decision section 102, 
to an example of the information deciding means; and the 
first audio expansion section 106 and the second audio expansion 
section 109, to an example of the audio reproducing means 
and the expanding means . 

Fig. 2 is a timing chart, showing an example of the 
reproduction at the time when audio data and image data are 
concurrently reproduced in the optical-disk simultaneous 
reproduction apparatus 100 shown in Fig. 1. 

This timing chart shown in Fig. 2 is the same, in a 
large number of respects, as the reproduction timing chart 
at the normal time in the conventional optical-disk 
simultaneous reproduction apparatus 900 shown in Fig. 4. 
Hence, a simple description will be given about those similar 
parts, and thus, only the different parts will be described 
in detail. 

First, the optical pick-up 101 seeks for reading audio 
data from the optical-disk medium 120. This period of time 
is denoted by "T121". After this, without specific notice, 
the period when each operation is executed is designated 
by "T" and the following numeral. This "T" and the following 
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three-digit number indicates the period when each operation 
is executed and the period's length at the same time. This 
is the same as the reproduction timing chart at the normal 
time (see Fig. 4) in the conventional optical-disk simultaneous 
reproduction apparatus 900. 

Next, the optical pick-up 101 moves to a required place 
on the optical-disk medium 120 in the seek (T121). Then, 
it reads the audio data (T122). Sequentially, the 
audio-and-image decision section 102 decides which the data 
read by the optical pick-up 101 is, audio data or image data. 
The audio-and-image decision section 102 decides that the 
audio data read from the optical-disk medium 120 is audio 
data. Then, it is outputted to the input-audio switch section 
103. The input-audio switch section 103 outputs the inputted 
audio data, for example, to the first audio compression section 

104 . The first audio compression section 104 lowers the capacity 
of the inputted audio data the inputted audio data in such 
various methods as described above. Then, it stores it in 
the first audio storage section 105 (T122). As shown in Fig. 
2, this whole processing is executed, in parallel with the 
reading of the audio data from the optical-disk medium 120 
by the optical pick-up 101, for this period of time (T122). 

The audio data stored in the first audio storage section 

105 is expanded (or restored) to its original audio data 
by the first audio expansion section 106 . Then , it is outputted 
through the output-audio switch section 110 from the audio 
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output section 111 (T151). In the above described serial 
processing, the audio contents recorded in the optical-disk 
medium 120 are reproduced. 

At this time, the capacity of the audio data stored 
in the first audio storage section 105 is lowered by the 
first audio compression section 104. Hence, even if it has 
the same storage capacity as the conventional audio storage 
section 904, in this embodiment, a larger quantity of audio 
data can be stored. Therefore, the period (T151) for which 
the contents of audio are outputted and reproduced from the 
audio output section 111 is by far longer than the period 
(T951) for which the contents of audio are outputted and 
reproduced from the conventional audio output section 907. 
In this respect, this embodiment is largely different from 
the conventional optical-disk simultaneous reproduction 
apparatus 900. 

Next, the optical pick-up 101 seeks to a necessary 
position for reading image data from the optical-disk medium 
120 (T123). Then, it reads the targeted image data from the 
seek position on the optical-disk medium 120 (T124). 
Sequentially, the audio-and-image decision section 102 
decides whether the data read by the optical pick-up 101 
is audio data or image data. The audio-and-image decision 
section 102 decides that the image data read from the 
optical-disk medium 120 is image data. Then, it is outputted 
to the input-image switch section 112. The input-image switch 
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section 112 outputs the inputted image data, for example, 
to the first image expansion section 113. The first image 
expansion section 113 once stores the inputted image data. 
In this way, the processing for writing the image data via 
the input-image switch section 112, for example, in the first 
image expansion section 113 is executed in parallel with 
the reading of the image data by the optical pick-up 101 
(T124 ) . 

Next, the first image expansion section 113 expands 
the written image data (T129). Then, it stores the image 
data which it has expanded in the first image storage section 
114. The image data stored in the first image storage section 
114 is outputted through the output-image switch section 
117 from the image output section 118 (T152). In the above 
described serial processing, the image contents recorded 
in the optical-disk medium 120 are reproduced. 

After finishing reading the image data (T124), the 
optical pick-up 101 seeks to the position on the optical-disk 
medium 120 which is necessary for reading the next audio 
data (T125). 

In this embodiment, in order to explain advantageous 
points of the present invention, a case is illustrated in 
which audio data to be reproduced is reproduced discontinuously 
and brokenly in the above described conventional optical-disk 
simultaneous reproduction apparatus 900. This occurs when 
the seek time (T125) is extremely long from the completion 
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of the reading of image data by the optical pick-up 101 to 
the completion of its movement up to the reading position 
of the next audio data . 

Through this seek (T125) , the optical pick-up 101 moves 
to the position on the optical-disk medium 120 which is 
necessary for reading the next audio data. Then, the optical 
pick-up 101 reads the next audio data from this optical-disk 
medium 120 (T126) . 

The audio data read from the optical-disk medium 120 
is simultaneously outputted to the audio-and-image decision 
section 102. The audio-and-image decision section 102 decides 
whether the data read by the optical pick-up 101 is audio 
data or image data. The audio-and-image decision section 
102 decides that the audio data read from the optical-disk 
medium 120 is audio data. Then, it is outputted to the 
input-audio switch section 103. At this time, the audio data 
is stored in the first audio storage section 105. Thus, the 
input-audio switch section 103 outputs the inputted audio 
data, this time, for example, to the second audio compression 
section 107 different from the preceding one. The second 
audio compression section 107 lowers the capacity of the 
inputted audio data and stores it in the second audio storage 
section 108 (T126) . In this way, the preparation is completed 
for outputting the audio data stored in the second audio 
storage section 108 through the output-audio switch section 
110 from the audio output section 111. 
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At this time, in the above described conventional 
optical-disk simultaneous reproduction apparatus 900, as 
shown in Fig. 6, if the seek time (T925) of the optical pick-up 
915 is extremely long, the period of time (T943) for which 
the audio is broken is produced. This is because the 
reproduction period (T951) of the audio data read before 
stored in the audio storage section 904 has already passed. 

However, in the optical-disk simultaneous reproduction 
apparatus 100 according to the embodiment of the present 
invention, as shown in Fig. 2, in the first audio storage 
section 105, audio data is compressed and written (T122) 
and is expanded and reproduced (T151). This makes the 
substantial storage capacity of the first audio storage section 
105 extremely large. Thereby, the period (T151) for which 
the audio data is expanded and reproduced also becomes extremely 
long. Hence, the reproduction of the preceding audio data 
stored in the first audio storage section 105 is not yet 
completed, thus producing a certain spare time (T143). 

After this spare time (T143) has elapsed, the audio 
data stored in the second audio storage section 108 is outputted 
to the second audio expansion section 109. The second audio 
expansion section 109 expands the audio data inputted from 
the second audio storage section 108. Then, it outputs it 
to the output-audio switch section 110. The output-audio 
switch section 110 outputs the audio data expanded by the 
second audio expansion section 109 to the audio output section 
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111. The audio output section 111 outputs the audio (T153). 

In this way, in the optical-disk simultaneous 
reproduction apparatus 100 according to the embodiment of 
the present invention, when the seek time (T125) from the 
completion of the reading of image data by the optical pick-up 
101 to the completion of its movement up to the reading position 
of the next audio data has become extremely long because 
of some cause or other, the audio data is compressed and 
written (T122) and is expanded and reproduced (T151) in the 
first audio storage section 105. This makes it possible to 
make the substantial storage capacity of the first audio 
storage section 105 extremely large. Thus, the period (T151) 
for which the audio data is expanded and reproduced can also 
be extremely lengthened. 

Furthermore, audio information is read from the 
optical-disk medium 120, image information recorded in a 
different position from the position of the audio information 
is read from the optical-disk medium 120, and the capacity 
of the read audio information is lowered. Then, the audio 
information whose capacity has been lowered is stored, and 
the stored audio information is reproduced. Further, another 
kind of information which has been read is stored, and another 
kind of information which has been stored is reproduced. 
The audio information includes first audio information and 
second audio information which is continuously reproduced 
after the first audio information. Then, the capacity of 
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the first audio information is lowered, so that the reading 
of the second audio information is completed before the 
reproduction of the first audio information is completed, 
for the period of time when the image information is reproduced . 

Accordingly , the capacity of the first audio information 
is lowered and stored, so that the reading of the second 
audio information is completed before the reproduction of 
the first audio information is completed. Therefore, without 
increasing the storage capacity of the first audio storage 
section 105 and the second audio storage section 108, the 
audio information can be reproduced continuously and 
unbrokenly . 

Then, the preparation is completed for outputting the 
audio data stored in the second audio storage section 108 
through the output-audio switch section 110 from the audio 
output section 111. At this point of time, the reproduction 
of the preceding audio data stored in the first audio storage 
section 105 is not yet completed, thus producing a certain 
spare time (T143). 

As described above, even if the seek time (T125) from 
the completion of the reading of image data by the optical 
pick-up 101 to the completion of its movement up to the reading 
position of the next audio data has become extremely long 
because of some cause or other, the audio contents are 
continuously read from the optical-disk medium 120 and 
uninterruptedly reproduced without a break. In this respect, 

49 



P1636US 



the optical-disk simultaneous reproduction apparatus 100 
according to the embodiment of the present invention is largely 
different from the conventional optical-disk simultaneous 
reproduction apparatus 900. 

In terms of the processing after this, the optical-disk 
simultaneous reproduction apparatus 100 according to the 
embodiment of the present invention is substantially the 
same as the conventional optical-disk simultaneous 
reproduction apparatus 900. Hence, a detailed description 
is omitted. 

Incidentally, when the optical pick-up 101 reads audio 
data or image data from the optical-disk medium 120, not 
only the above described seek time, in practice, but also 
a rotation waiting time, a synchronism time, or a time taken 
for another processing, are required. However, this is not 
directly related to the real nature of the present invention. 
Thus , in this embodiment , each such kind of time is all included 
in the seek time. 

In addition, in the above described embodiment, the 
first audio storage section 105 and the second audio storage 
section 108 are provided as the audio storage section, and 
the first image storage section 114 and the second image 
storage section 116 are provided as the image storage section. 
Then, these audio storage section and image storage section 
are alternately switched and used by the input-audio switch 
section 103 and the output-audio switch section 110, and 
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the input-image switch section 112 and the output - image switch 
section 117, respectively. 

However, in another embodiment, the audio storage 
section and the image storage section not necessarily have 
to be provided with two systems or more, respectively, as 
described above. Hence, an embodiment may also be implemented 
in which a single system is used for each of the audio storage 
section and the image storage section. 

If the audio storage section is one system, there is 
no need for the input -audio switch section 103, the second 
audio compression section 107 , the second audio storage section 
108 , the second audio expansion section 109 and the output -audio 
switch section 110 . Hence, the reproduction processing circuit 
130 is formed by the audio-and-image decision section 102, 
the first audio compression section 104 and the first audio 
expansion section 106. 

Or, an embodiment may also be implemented in which 
the audio storage section and the image storage section are 
provided with two systems or more, respectively. Besides, 
an embodiment may also be implemented in which different 
areas within one memory area are used. 

Still further, in this embodiment, audio data and image 
data are alternately read from the optical-disk medium 120. 
However, audio data and image data not necessarily have to 
be alternately read from the optical-disk medium 120 like 
this embodiment. An embodiment may also be implemented in 
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which, for example, after one image data has been read, the 
optical pick-up 101 successively seeks and reads audio data 
divided and stored in two or more areas on the optical-disk 
medium 120. Such an embodiment is not essentially different 
from the present embodiment, and thus, a detailed description 
is omitted. 

Herein, the above described specific embodiment mainly 
includes the invention which has the following configurations . 

A reproduction apparatus according to the present 
invention which reads and reproduces audio information and 
another kind of information from a record medium where the 
audio information and another kind of information are recorded , 
characterized in that: the reproduction apparatus includes 
a reading means for reading the audio information from the 
record medium, and reading, from the record medium, another 
kind of information recorded in a different position from 
the position of the audio information, a capacity-lowering 
means for lowering the capacity of the audio information 
read by the reading means, an audio storing means for storing 
the audio information whose capacity is lowered by the 
capacity-lowering means, an audio reproducing means for 
reproducing the audio information stored in the audio storing 
means, an another-kind-of -information storing means for 
storing another kind of information read by the reading means , 
and an another-kind-of -information reproducing means for 
reproducing another kind of information stored in the 
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another-kind-of -information storing means; the audio 
information includes first audio information, and second 
audio information which is continuously reproduced after 
the first audio information; and the capacity-lowering means 
lowers the capacity of the first audio information read by 
the reading means, so that the reading of the second audio 
information is completed before the reproduction of the first 
audio information is completed, for the period of time when 
another kind of information is reproduced by the 
another-kind-of -information reproducing means . 

A reproduction method according to the present invention 
for reading and reproducing audio information and another 
kind of information from a record medium where the audio 
information and another kind of information are recorded, 
characterized in that: the reproduction method includes, 
an audio-information reading step of reading the audio 
information from the record medium, a capacity-lowering step 
of lowering the capacity of the audio information read in 
the audio-information reading step, an audio storing step 
of storing, in an audio storing means, the audio information 
whose capacity is lowered in the capacity-lowering step, 
an audio reproducing step of reproducing the audio information 
stored in the audio storing means, an 

another-kind-of -information reading step of reading, from 
the record medium, another kind of information recorded in 
a different position from the position of the audio information , 
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an another-kind-of -information storing step of storing, in 
an another-kind-of -information storing means, another kind 
of information read in the another-kind-of -information 
reading step, and an another-kind-of -information reproducing 
step of reproducing another kind of information stored in 
the another-kind-of -information storing means; the audio 
information includes first audio information, and second 
audio information which is continuously reproduced after 
the first audio information; and in the capacity- lowering 
step, the capacity of the first audio information read in 
the reading step is lowered, so that the reading of the second 
audio information is completed before the reproduction of 
the first audio information is completed, for the period 
of time when another kind of information is reproduced in 
the another-kind-of -information reproducing step. 

A reproduction program according to the present 
invention for reading and reproducing audio information and 
another kind of information from a record medium where the 
audio information and another kind of information are recorded, 
characterized in that: the reproduction program allows a 
computer to function as, a reading means for reading the 
audio information from the record medium, and reading, from 
the record medium, another kind of information recorded in 
adif f erent position from the position of the audio information, 
a capacity-lowering means for lowering the capacity of the 
audio information read by the reading means, an audio storing 
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means for storing the audio information whose capacity is 
lowered by the capacity- lowering means, an audio reproducing 
means for reproducing the audio information stored in the 
audio storing means, an another-kind-of - information storing 
means for storing another kind of information read by the 
reading means , and an another-kind-of -information reproducing 
means for reproducing another kind of information stored 
in the another-kind-of -information storing means; the audio 
information includes first audio information, and second 
audio information which is continuously reproduced after 
the first audio information; and the capacity- lowering means 
lowers the capacity of the first audio information read by 
the reading means, so that the reading of the second audio 
information is completed before the reproduction of the first 
audio information is completed, for the period of time when 
another kind of information is reproduced by the 
another-kind-of -information reproducing means . 

A computer-readable record medium where a reproduction 
program is recorded according to the present invention for 
reading and reproducing audio information and another kind 
of information from a record medium where the audio information 
and another kind of information are recorded, characterized 
in that : the reproduction program allows a computer to function 
as, a reading means for reading the audio information from 
the record medium, and reading, from the record medium , another 
kind of information recorded in a different position from 
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the position of the audio information, a capacity- lowering 
means for lowering the capacity of the audio information 
read by the reading means, an audio storing means for storing 
the audio information whose capacity is lowered by the 
capacity- lowering means, an audio reproducing means for 
reproducing the audio information stored in the audio storing 
means, an another-kind-of -information storing means for 
storing another kind of information read by the reading means, 
and an another-kind-of -information reproducing means for 
reproducing another kind of information stored in the 
another-kind-of -information storing means; the audio 
information includes first audio information, and second 
audio information which is continuously reproduced after 
the first audio information; and the capacity- lowering means 
lowers the capacity of the first audio information read by 
the reading means, so that the reading of the second audio 
information is completed before the reproduction of the first 
audio information is completed, for the period of time when 
another kind of information is reproduced by the 
another-kind-of - information reproducing means . 

According to this configuration, audio information 
is read from a record medium, another kind of information 
recorded in a different position from the position of the 
audio information is read from the record medium, and the 
capacity of the read audio information is lowered. Then, 
the audio information whose capacity has been lowered is 
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stored, and the stored audio information is reproduced. Further, 
another kind of information which has been read is stored, 
and another kind of information which has been stored is 
reproduced. The audio information includes first audio 
information and second audio information which is continuously 
reproduced after the first audio information. The second 
audio information is continuously reproduced after the 
reproduction of the first audio information has been completed . 
Then, the capacity of the first audio information is lowered, 
so that the reading of the second audio information is completed 
before the reproduction of the first audio information is 
completed, for the period of time when another kind of 
information is reproduced. 

Accordingly, the capacity of the first audio information 
is lowered and stored, so that the reading of the second 
audio information is completed before the reproduction of 
the first audio information is completed. Therefore, the 
time for reproducing the audio information can be extended 
without increasing the storage capacity of a storing means . 
Hence, even if a certain time is taken to read the next audio 
information or another kind of information, a plurality of 
pieces of audio information can be reproduced continuously 
and unbrokenly. 

In the above described reproduction apparatus, 
preferably, another kind of information should be at least 
either of image information and video information. According 
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to this configuration, for the period when at least either 
of image information and video information is reproduced, 
audio information can be reproduced continuously and 
unbrokenly . 

Furthermore, in the above described reproduction 
apparatus, it is preferable that the capacity-lowering means 
lower the sampling frequency of the audio information read 
by the reading means. According to this configuration, the 
sampling frequency of the read audio information is lowered. 
This helps easily lower the capacity of the audio information. 

Moreover , in the above described reproduction apparatus , 
preferably, the capacity- lowering means should reduce the 
quantization bit number of the audio information read by 
the reading means. According to this configuration, the 
quantization bit number of the read audio information is 
reduced. This helps easily lower the capacity of the audio 
information . 

In addition, in the above described reproduction 
apparatus, it is preferable that the capacity- lowering means 
detect at least one of the silent interval, interlude interval, 
prelude interval and voiceless interval of the audio 
information read by the reading means, and lower the capacity 
of only the part which corresponds to at least the one of 
the silent interval, interlude interval, prelude interval 
and voiceless interval. 

According to this configuration, at least one is 
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detected of the silent interval, interlude interval, prelude 
interval and voiceless interval of the read audio information. 
Then , the capacity is lowered of only the part which corresponds 
to at least the one of the silent interval, interlude interval, 
prelude interval and voiceless interval which has been detected. 
Hence, not all the intervals of the audio information are 
subjected to capacity lowering. The capacity of only the 
part which corresponds to at least the one of the silent 
interval, interlude interval, prelude interval and voiceless 
interval of the audio information is lowered. Therefore, 
even if the capacity of such a part is lowered, a user can 
reproduce the audio information without feeling that something 
is wrong. 

Furthermore, in the above described reproduction 
apparatus, preferably, the capacity- lowering means should 
change the capacity-lowering ratio in accordance with the 
sound volume of the audio information read by the reading 
means. According to this configuration, the capacity-lowering 
ratio is changed in accordance with the sound volume of the 
read audio information. Therefore, if the sound volume of 
the audio information is below a predetermined value, the 
capacity-lowering ratio is raised. On the other hand, if 
the sound volume of the audio information is equal to, or 
more than, the predetermined value , then the capacity-lowering 
ratio is decreased. This allows a user to reproduce the audio 
information without feeling that something is wrong. 
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Incidentally, the capacity- lowering ratio represents the 
ratio of the capacity of audio information after its capacity 
is lowered to the capacity of the audio information before 
its capacity is lowered. 

Moreover , in the above described reproduction apparatus , 
it is preferable that the capacity-lowering means change 
the capacity-lowering ratio in accordance with at least either 
of the quantity of a change in the sound pitch and the quantity 
of a change in the sound loudness of the audio information 
read by the reading means . 

According to this configuration, the capacity- lowering 
ratio is changed in accordance with at least either of the 
quantity of a change in the sound pitch and the quantity 
of a change in the sound loudness of the read audio information . 
Therefore, if the quantity of a change in the sound pitch 
of the audio information is below a predetermined value and 
if the quantity of a change in the quantity of a change in 
the sound loudness is below a predetermined value, then the 
capacity-lowering ratio is heightened. In contrast, if the 
quantity of a change in the sound pitch of the audio information 
is equal to, or more than, the predetermined value and if 
the quantity of a change in the quantity of a change in the 
sound loudness is equal to, or more than, the predetermined 
value, then the capacity-lowering ratio is lowered. This 
allows a user to reproduce the audio information without 
feeling that something is wrong. 
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In addition, in the above described reproduction 
apparatus, preferably, if the capacity- lowering means lowers 
the capacity of a part of the audio information read by the 
reading means, the capacity- lowering means should change 
the capacity-lowering ratio gradually on the boundary between 
the audio information of the part whose capacity is lowered 
and the audio information of the part whose capacity is not 
lowered. 

According to this configuration, if the capacity of 
a part of the audio information is lowered, the 
capacity-lowering ratio is gradually changed on the boundary 
between the audio information of the part whose capacity 
is lowered and the audio information of the part whose capacity 
is not lowered. Therefore, the capacity-lowering ratio is 
decreased step by step from the part whose capacity is lowered 
to the part whose capacity is not lowered. On the other hand, 
the capacity-lowering ratio is raised step by step from the 
part whose capacity is not lowered to the part whose capacity 
is lowered. This allows a user to reproduce the audio 
information without feeling that something is wrong. 

Furthermore, in the above described reproduction 
apparatus, it is preferable that the capacity-lowering means 
change the capacity-lowering ratio of the audio information 
read by the reading means, based on the storage capacity 
of the audio storing means . 

According to this configuration, based on the storage 
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capacity of the audio storing means, the capacity-lowering 
ratio of the read audio information is changed. Therefore, 
if the storage capacity of the audio storing means is large 
enough and if the audio information for the period from the 
completion of the reading of audio information to the completion 
of the reading of the next audio information can be stored 
in the audio storing means, then the capacity- lowering ratio 
of the read audio information is lowered so that it can be 
stored. This helps restrain its sound quality from lowering. 

Moreover , in the above described reproduction apparatus , 
preferably, the record medium where the audio information 
and another kind of information are recorded should be a 
disk-shaped rotary record medium. According to this 
configuration, the record medium where the audio information 
and another kind of information are recorded is a disk-shaped 
rotary record medium. Therefore, audio information and another 
kind of information can be recorded in a disk- shaped rotary 
record medium. 

In addition, in the above described reproduction 
apparatus, it is preferable that in the disk-shaped rotary 
record medium, information be recorded using one of a magnetic 
phenomenon, an optical phenomenon, an electrical phenomenon 
and a combination of some of these phenomena. According to 
this configuration, in the disk-shaped rotary record medium, 
information is recorded using one of a magnetic phenomenon, 
an optical phenomenon, an electrical phenomenon and a 
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combination of some of these phenomena. 

Furthermore, in the above described reproduction 
apparatus, preferably, the reading means should include a 
head which executes a scan on the disk- shaped rotary record 
medium and reads information recorded thereon using one of 
a magnetic phenomenon, an optical phenomenon, an electrical 
phenomenon and a combination of some of these phenomena. 

According to this configuration, a scan is executed 
on the disk-shaped rotary record medium. Then, information 
is read which is recorded thereon using one of a magnetic 
phenomenon, an optical phenomenon, an electrical phenomenon 
and a combination of some of these phenomena. 

Moreover , in the above described reproduction apparatus , 
it is preferable that the capacity-lowering means change 
the capacity-lowering ratio of the audio information read 
by the reading means, based on the movement speed of the 
head. 

According to this configuration, the capacity-lowering 
ratio of the read audio information is changed based on the 
movement speed of the head. Therefore, if the speed at which 
the head moves is more than a predetermined value, the period 
is short from the time when it has completed the reading 
of the first audio information to the time when it moves 
to the reading position of the second audio information. 
Thus, the capacity- lowering ratio of the audio information 
is lowered. On the other hand, if the speed at which the 
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head moves is equal to, or less than, the predetermined value , 
then the period becomes longer from the time when it has 
completed the reading of the first audio information to the 
time when it moves to the reading position of the second 
audio information. Thus, the capacity-lowering ratio of the 
audio information can be heightened. Therefore, according 
to the speed at which the head moves, the audio information 
can be reproduced without a break. 

In addition, in the above described reproduction 
apparatus, preferably, the capacity- lowering means should 
change the capacity- lowering ratio of the audio information 
read by the reading means, based on the movement speed of 
the head and the storage capacity of the audio storing means. 

According to this configuration, based on the movement 
speed of the head and the storage capacity of the audio storing 
means, the capacity- lowering ratio of the read audio 
information is changed. Even if the speed at which the head 
moves is low, if the storage capacity of the audio storing 
means is large, it can be stored by lowering the 
capacity- lowering ratio . This helps restrain its sound quality 
from lowering. 

Furthermore, in the above described reproduction 
apparatus, it is preferable that the capacity-lowering means 
change the capacity-lowering ratio of the audio information 
read by the reading means, based on the position on the record 
medium in which the audio information is recorded and the 
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position on the record medium in which another kind of 
information is recorded . 

According to this configuration, based on the position 
on the record medium in which the audio information is recorded 
and the position on the record medium in which another kind 
of information is recorded, the capacity-lowering ratio of 
the read audio information is changed. Therefore, as the 
position on the record medium in which the audio information 
is recorded goes farther away from the position on the record 
medium in which another kind of information is recorded, 
the capacity-lowering ratio is heightened. In contrast, as 
the position on the record medium in which the audio information 
is recorded comes closer to the position on the record medium 
in which another kind of information is recorded, the 
capacity-lowering ratio is lowered. Thereby, if the head 
does not take time to move, it can be stored by lowering 
the capacity-lowering ratio. This helps restrain its sound 
quality from being degraded. 

A reproduction processing circuit according to the 
present invention which reproduces audio information and 
another kind of information read from a record medium where 
the audio information and another kind of information are 
recorded, characterized in that: the reproduction processing 
circuit includes, an information deciding means for deciding 
which the information read from the record medium is, the 
audio information or another kind of information, a 
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capacity-lowering means for, if the decision is made that 
the information read from the record medium is the audio 
information, then lowering the capacity of the audio 
information and storing the audio information whose capacity 
is lowered in an audio storing means, and an expanding means 
for expanding the audio information stored in the audio storing 
means ; the audio information includes first audio information , 
and second audio information which is continuously reproduced 
after the first audio information; and the capacity- lowering 
means lowers the capacity of the first audio information 
expanded by the expanding means, so that the reading of the 
second audio information is completed before the reproduction 
of the first audio information is completed. 

According to this configuration, a decision is made 
which the information read from the record medium is, the 
audio information or another kind of information. If the 
decision is made that the information read from the record 
medium is the audio information, then the capacity of the 
audio information is lowered and the audio information whose 
capacity has been lowered is stored in an audio storing means. 
Then, the audio information stored in the audio storing means 
is expanded. The audio information includes first audio 
information and second audio information which is continuously 
reproduced after the first audio information. The capacity 
of the expanded first audio information is lowered, so that 
the reading of the second audio information is completed 
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before the reproduction of the first audio information is 
completed . 

Accordingly , the capacity of the first audio information 
is lowered and stored, so that the reading of the second 
audio information is completed before the reproduction of 
the first audio information is completed. Therefore, without 
increasing the storage capacity of a storing means, the audio 
information can be reproduced continuously and unbrokenly. 

Industrial Applicability 

The reproduction apparatus, reproduction processing 
circuit, reproduction method, reproduction program, and 
computer-readable record medium where a reproduction program 
is recorded, according to the present invention, are capable 
of reproducing audio data continuously and unbrokenly, without 
increasing the storage capacity of a storing means. Hence, 
they are useful as a reproduction apparatus, a reproduction 
processing circuit, a reproduction method, a reproduction 
program, a computer-readable record medium where a 
reproduction program is recorded, and the like, which read 
and reproduce audio information and another kind of information 
from a record medium where the audio information and another 
kind of information are recorded. 
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